). Following early investigations of Roth [8, 9] , particular attention has focused on sums of ascending powers. When r is a natural number, let H(r) denote the least number s such that all sufficiently large integers n are represented in the form with xi E N (1 i s). Also, let H+(r) denote the corresponding number s, where we instead merely seek to represent almost all integers n, in the sense of natural density. Then Roth [8] established that H+ (2) 3, a conclusion that is transparently best possible, and subsequently (see [9] ) provided the upper bound H(2) 50. Improving on previous work of Vaughan [13, 14] , Thanigasalam [10, 11, 12] , and Brfdern [1, 2] , it has recently been shown by Ford [5, 6] [3] . When k = 5, 6, ~, these exponents are provided in the appendix of [21] (but see [22, §9] for k = 7 and s = 36). Finally, when k = 8, 9,10, these exponents are recorded in [22, § §10,11,12] , on noting the remarks concerning process DS concluding §8 of that paper. Note that the exponent As in these sources corresponds here to our We take 6 = 10-1°, and fixq to be a positive number, small enough so that for each s and k listed in the table, whenever X is sufficiently large and Y X7, one has We note also that by applying partial integration to (11) , it follows from (13) and (14) (4) and the values of sk from §3, it follows from Holder's inequality that A comparison of (9) and (15) thus reveals that the argument of §3 leading to (10) again applies, and the conclusion of the lemma follows. Proof. Recalling (19) and applying Holder's inequality, a trivial estimate for f9(a) yields -where and here we take t5 = 9, t6 = 12, t7 = 18, t8 = 36. On recalling the permissible exponents from the table in §2, moreover, one has
In order to estimate Ji, we note that by (13) and (16) On recalling Lemma 2, we therefore deduce from (20) and (21) (17) . Thus it follows from Lemma 1 that whenever L ~ X ~ Nb, one has Jk (k = 4,5). On substituting the latter estimates into (23) , and making use also of (22) (6) and the conclusion of Lemma 6.
